Supplementary Figure 1.
Characterization of the TERRA probe (a) Localization of probes in the cells. Fluorescence images were obtained using fixed U2OS cells expressing the TERRA probe. Alexa Fluor 488-conjugated anti-GFP antibody was used for immunostaining to label the probe with the fluorescent molecule in the cells. DNA was stained with Hoechst 33342. The probe analog without NLS was distributed in the cytoplasm (left), whereas the probe with NLS repeats localized to the nucleus (right). Scale bar, 8.0 µm. (b) Analysis of selective mPUMt binding to target RNA. Competition assays of mPUMt binding to RI-labeled 5'-UUAGGGUU-3' RNA. The competition assays were performed in the presence of increasing amounts (0-, 1-, and 10-fold molar excess) of unlabeled oligonucleotide. Four competitors were used: UUAGGGUU-RNA, Nanos Response Element (NRE) RNA, and singlestranded and double-stranded TTAGGGT-DNA. The average bound fraction for each condition was shown against the concentration of each competitor, as indicated. (c, d) EGFP reconstitution of the TERRA probe with UUAGGG repeats. (c) Fluorescence images were obtained from U2OS cells expressing iRFP-(UUAGGG) 13 (left), the TERRA probe (middle), and the merged image (right). Nucleus is indicated with white broken line. Scale bar, 5.0 µm. (d) Quantification of the number of TERRA spots in the nucleus in the cells without dox treatment (DOX(-)) and with dox treatment (DOX(+)).P-value was computed using the Student's t-test. * indicates P < 0.05. (e) Analysis of spontaneous EGFP-fragment reconstitution with probe analogs. Fluorescence images were obtained using fixed U2OS cells expressing probe analogs. The cells were immunostained with an anti-GFP antibody, which binds to full-length EGFP and the Cterminal fragment of EGFP. Alexa Fluor 561-labeled secondary antibody was used to visualize the probe localization. DNA was stained with Hoechst 33342. When the analog lacking the Nterminal fragment of EGFP and the NLS partially localized to the nucleus (upper), no fluorescence signal for EGFP was detected. Similarly, upon expression of an analog containing mPUM ACT , no fluorescence signal for EGFP was observed (bottom). Scale bar, 2.0 µm. In c and d, P-value was computed using the Student's t-test. n.s. indicates P > 0.05, * indicates P < 0.05, *** indicates P < 0.001 . Repeats  R8  R7  R6  R5  R4  R3  R2  R1   wtPUM   Q1126 E1083 Q1047 Q1013  Q975  Q939  Q903  Q867   Y1123 N1080 Y1044 Q1011  H972  R936  Y900  R864 N1122 S1079 N1043 C1007 C935 N899 S863 Time-lapse video of the U2OS cells expressing the TERRA probe and iRFP-TRF1. TERRA molecules were detected as individual fluorescent particles in the nucleus. In the raw images, background fluorescence from the out of focus area was also detected: frame rate, 100 ms/frame; scale, 4 µm.
Supplementary
Video 2. Spatiotemporal dynamics of telomere in the nucleus.
Time-lapse video of the U2OS cells expressing TERRA probe and iRFP-TRF1. iRFP-TRF1 represents telomere positions, and was observed as punctate fluorescent spots in the nucleus: frame rate, 100 ms/frame; scale, 4 µm.
Video 3.
Motions of TERRA and telomere spots reconstructed as Gaussian spots.
TERRA spots and telomere spots from the Video S1 and S2 were fitted, respectively, with Gaussian spots of 200 nm diameter (TERRA, green spot) and 500 nm diameter (telomere, magenta spot): frame rate, 100 ms/frame; scale, 4 µm.
Video 4. Stationary TERRA and free-diffusing TERRA in the nucleus TERRA spots of which diffusion coefficients were lower than those of chemically fixed spots were defined as stationary TERRA (orange spots), whereas the remainder were regarded as freediffusing TERRA (cyan). The TERRA spots were overlaid with telomeres (magenta): frame rate, 100 ms/frame; scale, 4 µm.
Video 5. Formation of a TERRA-hnRNPA1 complex in the nucleus TERRA and hnRNPA1 were represented in green spots (TERRA probe, EGFP) and red spots (TMR labeled SNAP-hnRNPA1). Overlapping events exceeding 0.2 s (yellow) show a TERRAhnRNPA1 complex formation: frame rate, 100 ms/frame; scale, 0.5 µm.
